A Simple Pre-Amplifier For 
The 7ZOMHz and 50MHz Bands 


Is your 70MHz or 
SOMHz receiver a 
little ‘deaf ? If so, 
Adrian Knott 
GOKSN suggests 
that you try this 
little pre-amplifier 
project to ‘pep’ it 
up! 


Fig. 1. Circuit diagram. 
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# See text 


Now that the 50 and 70MHz bands can be used by 
both A and B licensees, much of the surplus p.m.r. 
equipment suitable for conversion to the bands has 
found its way into shacks throughout the UK. 

I bought a couple of surplus E band f.m. Pye 
Westminsters - at a very reasonable price. These 
were subsequently re-crystalled and re-aligned for 
the 70MHz band. It wasn’t a difficult job and there 
were no problems. The transceivers have been 
working for some while, with (touch wood!) no 
faults as yet! 

I found that for local working my dipole at 15m 
combined with my 13W (or should that be 
11.14dBW?) of r.f. produced many interesting 
QSOs from stations who were up to 80km away. 


Lacking Sensitivity 


Despite the successful contacts, I noticed that 
stations using transverters, and the like, were giving 
me consistently better reception reports than I was 
able to give them. I put this down to the suspicion 
that the ‘front end’ of my converted p.m.r. rig was a 
little ‘deaf’ so to speak! 

After some investigation I discovered that the 
receiver side of the rig used a pair of cascaded 
2N3819s as r.f. amplifiers. Although the 2N3819 is 
an excellent f.e.t., their performance drops off at 
50MHz and they are even less effective at 7OMHz. 
So, after my discovery I decided that I had to find a 
cure for the problem. 


Dramatic Increase 


It’s well known that in an f.m. system, even a 
modest increase in the carrier level can result in a 
dramatic increase in receiver quieting. In other 
words, this is the amount by which an un-modulated 
carrier reduces the demodulated audio noise level at, 
or around the receiver’s threshold point. 

With this in mind and the fact that the low v.h.f. 
bands have a high ambient noise level, I decided that 


‘a pre-amplifier based on a BF180 transistor would 


do the job - especially as they’re cheap, have a 
reasonable performance and they lurk in abundance 
in old u.h.f. TV tuners in my junk box! 
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The Pre-Amplifier Circuit 


The full circuit diagram is shown in Fig. 1, and 
to give some idea of the improvement - a 3dB 
quieting signal without the pre-amplifier was 
increased to over 20dB quieting! This certainly 
made the difference between a signal being awarded 
readability 2 and fully 5 on the RST gradings. 

Obviously this improvement would not be 
obtained with a modern receiver using up-to-date 
techniques. In fact, the performance of such 
equipment could be degraded rather than enhanced, 
but the change in performance of older Pye 
equipment has to be heard to be believed. 

The improvement would be even more marked if 
the amplifier was used in conjunction with one of 
the much older Pye Cambridges or Westminsters - 
and I’ve no doubt that there are many of those still 
in circulation. 


How It Works 


The input signal is fed to the tap at 1.5 turns up 
from the earthy end of L1, which is resonated by C3. 
Correct matching to TR1 is provided by the auto- 
transformer action of L1. 

The capacitor Cl acts as an r.f. coupling 
capacitor for the input to TR1, and as a d.c. block so 
as not to interfere with the transistor biasing. TR1’s 
bias supply is obtained from potentiometer R4 
which can be a fully variable or of the ‘trimpot’ type 
with C2, acting as a low-pass filter to help prevent 
instability. 

The resistor R2 provides d.c. stabilisation while 
C4 effectively decouples the emitter of TR1 at r.f. 
The collector of TRi is fed to the resonant 
combination formed by L2/C6 and the r.f. output is 
then taken from the tap on L2 via the coupling 
capacitor C7. 

Power for the amplifier is fed to the circuit via 
R3 with C8 and C5 de-coupling the 12V supply 
lines at lf. and r.f. respectively. 

Because high gain is available from the 
amplifier, instability could result from r.f. coupling 
between L1 and L2. To prevent this, a simple tin- 
plate screen is fitted so that neither coil can ‘see’ the 


Beret, (tin plate) cut full width 
of 


25mm high 
with cut-out to suit 
TR1 mounted inverted 


Fig. 2. The overlay built on 0.1in. perforated matrix board. 
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other and is soldered (with care) directly to the ‘can’ 
of TR1. 


Construction 


Building the amplifier should be quite easy and 
very straightforward if standard v.h.f. construction 
practices are followed. You should keep all leads as 
short as possible, bearing in mind that the one lead 
you do leave slightly longer than necessary - will be 
the one to cause you problems later! 

Extreme care must be taken when the tin-plate 
screening is soldered directly to the can of TR1. The 
soldering iron must be in contact with the transistor 
for the shortest time possible. I thoroughly 
recommend that a large heat-sink is used 
immediately afterwards, or that you have an ice- 
cube (suitably wrapped in a corner of a water-proof 
plastic bag) ready to place on the rather warm 
device! 

Alternatively, you may prefer a safer method 
utilising the shield connection from the BF180, 
which can then be soldered directly to the tin-plate 
screen as shown in the diagram. 


Setting Up 


With the amplifier installed, you’ll be ready to 
Start testing and setting-up the amplifier. If you have 
access to a suitable signal generator it should be set 
to initially provide a fairly strong signal output. 
Alternatively, you could arrange that another 
(preferably local) amateur be on stand-by to provide 
a test signal. 

To adjust the amplifier, you should turn the 
spindle of R4 to its middle setting and ‘trim’ the 
cores of L1 and L2 to achieve the best ‘quieting’. 
Repeat this operation until no further improvement 
can be obtained. 

You should now adjust R4 for optimum 
‘quieting’, which will probably require the 
potentiometer to be somewhere near its mid-value 
setting. 

The pre-amplifier is now aligned and ready for 
you to hear weaker stations that were previously 
‘down in the noise’. 


Six Metre Option 


Since the 50MHz band is not too far removed in 
frequency terms from 70MHz, it’s only a simple 
matter of changing the resonating capacitors C3 and 
C6 from 33pF to 68pF. No other modifications are 
necessary. 
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Shopping List 


Resistors 

5% 0.4W carbon film 
1202 1 R3 
3902 1 R2 
22kQ 1 R1 


Variable Potentiometer 
4.7kQ 1 R4 (See text) 


Capacitors 


Ceramic Miniature Plate 
33pF 2 C3, C6 (See text) 
22nF 5 C1, 2, 4, 6,7 


Electrolytic 16V Working 
220uF 1 ce 


Coil Data 
L1 6 turns 24s.w.g. wound over 15mm on 
5mm former, tapped at 0.5 and 1.25 turns 

L2 6 turns 24s.w.g. wound over 15mm on 
5mm former, tapped at 1 turn 


Semiconductor 


Miscellaneous 


Screened metal box, perforated matrix board, 
tinned copper wire, coaxial plugs and sockets 
to suit, power supply leads. 


Conclusions 


On 70MHz with the pre-amplifier fitted to 
former p.m.r. rigs, I get very good results. The 13W 
from my transceiver into a home-brewed 3-element 
beam produces many interesting QSOs, especially 
as I can now hear the more distant stations! 

Mobile ‘flutter’ on 70MHz is also much reduced 
and reception is generally very much improved. All 
these factors make 70MHz the ideal band for inter-G 
and mobile working. I’m now beginning to explore 
SOMHz and with the gradual easing of restrictions, 
I’m sure there’ll soon be much more activity on that 
band too! PW 
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